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RECONBIHAHT LIPASE AND AUW-AWfUBE VARIJOTS 


gBCHNTCTIfcTi nBXO 

The present imrention relates to llnese imd , 
asaylase variants , stabiliased tovards the Inaetivation bauBed by 
s ptfoxidase systens, in vhicdi lipase and Ch^aoy^-ue variants 4 
naturally occurring tyrosine residue has been deleted or suSHr 
Btituted vlth a different anino acid residue at one or n6r4» 
positionB. 

llie invention also relates to a aethod of stabiiis*!- 
to ing a lipase or an a-anylase tovards the inactivation c au s ed 
peroxidase systaais, and detergent coo^sitions eoniirisijrig 
lipase and/or an a^BoyluuB variant of the invention. \ 

Perojcidases (B.C. 1.11.1.7) are ensyMS thajt 

19 catalyse the oacidation of a substrate (an electron or hydro9e|a 
donor) vith hydrogen peroxide. Such ensynes are knoyn frds . 
microbial r plant and animal origins, e.g. peroxidase frojn 
cpnrlnus einereos (cf. e.g. BP Patent Application 179 1486) j. 
They are typically henoproteins, i.e. they contain a . hene as ia 

20 prosthetic grtnqp. 

Use of peroxidase together.vith hydrogen peroxide br 
a hydrogen peroxide precursor has been suggested e.g. ijn 
blearing of pulp for paper production. In treataant of vastie 
water from pulp p3n>duction, for imp ro v ed bleac^iing in laundx|y 

s detergents, for dye transfer inhibition during laundering, and 
for lignin modification, e.g. in particle board prodnetion. ; 

Peroxidase systems (also desigmted FOD sy8tems|) . 
conprising a peroxidase or a coapound e^dxibiting peroxida4e 
activity, a source of hydrogen peroxide, and a peroxidase 

30 enhancing agent, are used for preventing coloured substance^, 
vhictx leach from dyed fabrics, to d^>osit on other fabrics 

' present in the same vash (this pheitomenon is commonly knoim 4s 
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dya txmoBtBr), Detergent oonpoBltiaBs or vafib liqaoziB coaBprlB- 
Ing each peroiddaM ■ysteas have been deserilMul in e.g. 
Znterxiatloiuil Patent Appllcat;lons WO 92/18687 aaA RO 92/18683. 

A major drairiMclc in applying so^ peroxidase systens 
s to detergent ccnqpositlons is tliat tbe encyaes present in such 
coB^sitions nay be strongiy affected by tbe peroxidase system, 
thereby haaperlng. the vaSbing performance of the detergent 
coaposition. 


BUKX&XT OV 

j 

)0 ' It has ncTV surprisingly been found tliat lipases onej 

^.asvlases i&ay be stabilised towards inact:iviitd.on caused 
percxxidase systems, Ijy deletion or substitution of cms or 
naturally oooorring tyrosine residues with a different amine 
aoid residue. I 

ts Accordingly, the invention provides a lipase and/oir 

an ft-anylAso variant, in which one or sore naturally occurring 
tyrosine residues have been deleted or substituted vith ^ 
different amino acid residue *• 

m another aspect, the invention provide 

20 of stabilisation of a lipase and/or an a-aaqrl«»M yarian^ 
tovards inactivation caused by a peroxidase system,, in vt&ic 
method one or sore naturally occurring tyrosine residues 
deleted or substituted vith a different amino acid residue. \ 
In a farther aspect, the invention provides deterj- 

s gent ooopositions coaqprising a lipase an4/or an a-amylasjB 
Variant of the invention. 

In a yet further aspect, the invention provideje 
detergent additives caq^rising a lipase and/or an e-aaiyl&sje 
variant of the invention. 
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The preeent invantian providAB novel lipasa and ^ 
aqrlase yariants, stabilised tovaxds inactiVation caused k^y 
peroxidase systeBs. 
5 In the contact of this invention, . a stabiliz^jd 

lipase or o-aaylase variant is a lipase or an o-aiorlase havix^ 
iaproved stability towards inactivatibn oatiaed by peroacidafiie 
ffjrstens, when conpared to the parent lipase or a-anylase. : 

ftffldff 

10 As abbreviations for anino acids the followij^ 

' symbols are naed: 

A - Ala - m Alanine 

C - Cys « Cysteine 

© - Ai^ » Aspartic acid 

w E - aiu - Glutamic acid | 

F « Fhe « Phenylalanine 

c « Cly « Glycine 

H « His « Histidine i 

1 . lie - Xsoleocine 
» K - xys - lysine 

I» " I«u w T^moine i 

M . — Met » Methionine 

K « Aan.. " Asparagine I 

P •» Pro « Prolihe j 

» Q - Gin » Glutaaine 

R Arg « Arglnine 

s - ser - Serine 

T - ihr » threonine [ 

V - val ~ Valine 

» W " . Ttp - Tryptophan 

Y Tyr w Tyrosine 

B » Ask « Asp (D) or Asn (Kb 

2 •= Glx « Glu (B) or Gin (Q) 

X «» an arbitrary amino acid 

^ * " deletion or absent anino acid 


PegTOitefff APt;iYi^ 

In the context of this invention, the ensynatiij: 
activity of peroxidases is ea^ressed in ^Peroxidase Uhitst 
(PODa), In the presence of hydrogen peroxide pertixidases (E.ci 
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1.11.1.7) catailyso the dehydrogenation ot- 2,2'-a»4ao-bl» (3- | 
etbylWothiMoliiie-e-Bttlfonato) (IBIS) . «» gr«M»i«l»-blf» 
colour prodaced is acmitored photometrically a^, 4ir One 
POOD is ths awmnt of enaype nHich, under staailard coaid^tioos 
5 (lie. PEL 7.0» hydrogen peroxide as sobstratei o.l M phi»phate 
butfsr; an incubation temp, of 30-Ci an incubation tiiM of 3 , 
Bla. Wasored Icineticaily) catalyses the conversion b£ 1 
of iQtbrogm peroadde per aimte. 

• ■ • ■ i ■ 

w in the context of this invention, the on^rnatic 

activity of lipaiMis i» e«)resaed in Idpaee Units. A Xdpase Unit 
(UJ) is the aaoont of enzyae which under standard conditions, 
i.e. 30.0-C? pH 7.0; tributyrine substrate, llbezates 1 lOBol 
titratable butyric aicid per ninute. 

t5 B-nffY^qgffi IkfftiYltY . I 

Xhe o-asylase activity is neasnred as absocptlon/B^ 

at 620 nm using Ftoadebaa tablets (PhadSbasv* Aaylaae Teat^ 

fhaznacia Diagnostics, 8W) . Tbe assay is carried bat at 60'C.j 

Parpxldas c avstxims " ' ' - ' _L 

» Xn the context of this invention, a peroxidase systeto 

is a system caB5>rising a peroxidasa or a coiswund tQthlbitli|g 
peroxidase activity, a source of hydrogen peroxide, and > 
. perojcidase enhancing agent. Such peroxidase systeas have bejn 
used ifor obtaining a dye transfer inhibition and have be4n 
s described in e.g. lnteis»ational Patent Applications wo 92/186^7 

and 110 92/18683. 

in suei a peroxidase system, the peroxidase or tl^e 
conptwin'? exhlhiting peroxidase activity nay be any peroxide^ 
eoivrised by the enzyae classification BC 1.11.1.7, or 
so fragaent derived therefron,. exhibiting peroxidase activity, 
synthetic or semisynthetic derivatives thereof (e.g. porphyrin 
ring systems or aicrc^eroxidases, cf. e.g. US Patent 4,077,76^, 
BP Patent Application 537,381, ^totemational Patent At- 
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H^CQ^UB©^ ©cffo- gSMSSto*^' JSS^ig^^ ^igi^g^^ ESfSS^gtelp^ 

•2^£iisMimz^- a^ssEsg^f? • yp^i^t^gig^u^ 


otl^®r feaG^cBsia iaelnsa© ^s ^illTOjst mg^illTaik 

oAdtQg , Rho^0Rwnag K>sil^@^l. S^iiecsKifcocgocgaB lactic, jPstaudgaaeafo 

pa^osliSasas arts list(Ba ia SaTOag^@3gsJ^ C p tm^^^J^^S^ ^ ^l-<i3o T- 

I 


tsoasSo^isfl SI ^eesEibiMEffc sm ^©o^s ^^i^" ©assios- a-fflas^ i 

s (siseodto® £miefei®sajs pcgEaitfeisu® t^© c5esp2£QS£si@sa • @£ --^i® j 
©©qiQ<2ae@ (aa«3®«aiEEf mm ^(BSQSsiia®®®^, to © ctI^ss?© i^oMmi' .\S3il©^: 


^1bdbal?5VL^ » masa^ Call 1?&ysi©3Lo iSSS C*^) .-ISSl^lDeSl (©24 


S3 &(Hir<s^ iBCl^®dl Iby sTsf®Etssi©®o 
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. . ' i. * 

In another specific enbodlBent, the lipase isj 
Qbtainable from a strain of Pseudomonas / e.g. pfgf, y^pftnla'f pb* j 
fOUai, fa. gbirtigeri, or fs- flwresecna. Lipasea 6bteiaable! 
fron f p^ndoaones ore doscribed in e.g. Inteimational Patent! 
s Publication 99/04361, lAich poblicatdLon is hereby included by I 
• -.reference. 

In a third qpecifip eobodinent, the lipase iSf 
obtainable fron a strain of Pasariiim. e.g. F. ogygporm - j 
Idpases obtainabie frcn ynaarlua are described in e.g. SP| 

10 Puiblicat ion 130,064 and SP Publication 395,678, vhidh publica*-i 
tiona are hereby included by reference. 

In farther specific enbodiaente, the lipase is- 
obtainable from a strain of Bhiggmugggf e.g. Rhizonaio or niehei . j 
or a strain of Cm4jl>dfl# «*g* Ct IO^tQrgtiSft> or C, cvlindracMj 

e (also called C, ruaosaV, or a strain of Ghroaobarterim , e.g.j 
Ci.. Yjgffggm^ 

In a sorii preferred enbodinent, a lipase variant ofj 
the invention is a ffmnlTOlB laimqinosa lipase having an amino! 
acid sagoence as described in EP Publication 305,216 (in irtii^j 
20 publication the amino acid sequence is presented in Fig. 5) , | 
irtiich sequence has been changed in one or more of the f olloving! 
positions: 16, 21, 53, 138, 164, 171, 194, 213, 220, 261. 

Aaylawff 

In a prefeinred embodlmwnt, the o^amylase variant ofj 
25 the invention is obtainable tram a strain* of Baeillmi or aj 

strain :of Aspergillus . 

In a more specific embodiment, the ot-amylase variantj 

is obtainable from a strain of a. licheniformls . She amino acidi 

sequence for the B. lidheniformis 564 a--anylase fSteohans et 
» al. > ^^ipears from J. Bacterial. 1984 X58 369-»372, and J.: 

Bacteriol. 166, 635-643, 1986, FR 2665178 or EP 410498. 131116,; 

the tyrosine positions are: 10, 14, 31, 46, 56, 59, S2, 77, 98, i 

150, 158, 175, 193, 195, 198, 203, 219, 262, 273, 290, 302,; 

348, 358, 363, 367, 394, 396, 402, 439, 480. 
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Jgt^ii:^oaj^ ., Qg Sfeeb lM;^jl?TKT %>&smi8mm_jm^ Pt'-iECTy^ag&csfli 

^© ip3?©©@safe pswM©© a sis^fe©^ ©2 o^al^iLlisH 

39 ©©ssisaseriBgf *t2fs*©©5jffi© ScxssMb©© ar© dolQ'S:©^ tsjsi^is^itisfeaidl '^^^^ ei- 
saicgjlhtcaA lipase© CsMe ©«f o ©es^p^an Pa^esife ^pglieafeiosuB 13©^ 


I 


, ^;^(^ pabliea-feioEs® arcs fisosoJb^ iLsiitslta^®^' k;^ s^fomayecsjo 

^h© ©sdisisfr rcsgri®Ba @f ^® gcm©-©^? isst&o^o^ g3LsMs(M fef^/^saisses'iiH- 

^Qibais® s^ais^j. eal3L@dl ee^ecs©^ ^sM^ ©]p@i7a teassla^cani- ©2 <^t^- 
toiMsearS^tBdl (Q<m<^ ascQ ^:?a®a)lQtbcs(^ ia'fe© aiaiia© asMs^, affal^ 

1 

- ai'^Qsa^iom cai^ Ibc^' is^^oc^oscsiS ^ Bsass^ o£ a ^^csc^^qp® 

*S8 B(S^&©dffi have b®es) s>tiato1i©fetQfic £^ oas*ly • is ^loo^Edbafi lo^ 

tsiia@2.®«Etz'aaw5l(2ia £>aG;teffi0(gSaa(gj®o ipsxsfoacrtsfi ss^Sii®^ taisixiigj 

- ^p©l3fE®ras® dlaato r®aefei®a} is -dkBscrifecsS b3f T^^ltsgm (\^JC;a?9i^ ^ 
^isialyfeieal Mo^ciEaifS^E^^ 2.Si© ao® 'l<17«5LSa.o Sib iisroa^^Bs a 3«(sfec55^ 

^rinSS© iB 1^&£B FCSl- ,St3aC^i®SJ!5D . .IFeto© ^£a© F^^^-gcasiiQSS'^^ 

S9 @2^7t3@BioKs plasBi(2o ^ ^iS&i^ nss^a^esio^isi <&aIsQQ3 -oS^imsx^a^ 

©£ i?®s^iefci©ia si"&^. isa ^© 10^ ©sMag sis§ri@Eao % ^^<s©'^isig ^Sni 
tfitfis ff®©fe^icfeiosii ©nas^fBcsis *isi^®Q f lasakiiag t&cs no^I^gjEsiiaissii^ 
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the desired anxtation and cloning this nev fragment between the! 
restriction sites, a mitant coding region can be constructed. J 
All nethods are generally applicable to investiga-* I 
tiona in the field called protein engineeriiig idiicb deals vithj 
s the development of polypeptides vith nev or altered charao?-! 
teristics. 

Transformation and eaqpreasion may be accciipl ished byi 
methods Xnoun in the art, e.g. as described in BurofMHUi Patenctj 
J4)plication 305,216, vhich specif icalJ,on is her^iy i n cl u ded by! 
10 reference. 

The microorganisms able to produce a stabilised] 
lipase or o-amylaise of this invention can be cultivated by! 
conventional fermentation methods in a nutrient medium contain*"! 
ing assimilable carbon and nitrogen together vith othezj 
15 essential nutrients, the medium being conposed in accordance! 
vith the principles of the knovn art. Purification and reeorveryf 
of the stabilized lipase or tt*amylase may also be co n du cte d ii^ 
accordance vith methods laiown fifiZLJifi. 

Nncleotide SeouencM . Eacpression Vectors And Microoreranims J 
20 This invention also relates to I3KA nudeotidi^ 

sequences encoding a stabilired lipase or a^BMflmBB of thA 
invention. The stabilized lipase or a-ajaylase may be ejqnressec^ 
and produced vhen XMH nucleotide sequence encoding the lipas^ 
or o-amylase is inserted into a suitable vector in a suitabl^ 
S5 host organism. The host organism is not necessa r ily identica). 
to the organism from which the parent gene originated. Th^ 
construction of the mutated genes, vectors and snatant an^ 
transformed microorganisms . may be carried out by any mpf 
propriate recombinant DNA technique, knovn in the art* 
30 The invention also rdates to expression vectors an^ 

host organisms containing a DNA nncleotide encoding a stabil**- 
Ised lipase or a^^amylase of this invention. 
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^ m&wQ Zaadto'fes'i -osx^ og^eiasiily ^ ©©a^oQ 1^ 

pSii®a)®l® 'fiasi^iisg ^sr^a® W SO (s^ylsira® ©ssidlca mi'ts? ©tfeo^sylsLfeasS 
• ^Q'fe^ siico&®la Sm "d^dh ol&si^&l ©©Si^Saiasj 12 ^ ^o 

'fe^iflyaari«a(affl o£ 2a"fet2f acids o' Jitzsss^l®® filffij-fosHim^f coafeiijto 

ss @l3fi^lff a £55B£ja2* ©g" EJ^si^rasr alootlinolg laefeie aoicS ©e* I^3?i© a©i^ 

a(ss©ffdiagr ^ ^© es'fcSiQfl ^i3cl@s®^..isa isp 23®ffSa.®o ' 
s asay cosmgaiissife £©2©^^ ®o©o. .as . ^ms^i:^^ ^mianaloSi, -jpsusto ^ 


a siarfactanto, oacSi ©^ t7MCS& nay a3ai©aiC(, xiiosaiosd©^, ca'&l^nd^o 

"aHii®aic ©isrSactaiBxfe ©lacto as liami? alley lfe<5Bis<Bs:i£B©ial£®iaQto ^l^j^g 
Qllpto<-ol©fias;?alfo2iB-bB {mB) g all^l ©ulfato <[£afefey al©©£s4i 
mal^ffita) alco^el ©tlh©2sysulf alt® {SSOS pj? ^I^}^ isoossi^isi^y 

s QlS^aaosnalf ona*fe(Bs {B^} g alpSia-s^f© Sa'fefcy aeidl ©s^yl cs©^©?®^ 
aUgfl-- ©r al2s©Eiylsiaoeisuie ©©M or B©®g)o 1^ ®©y al©® ©©ataiia 
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40 % Of ncmionic surfactant rocii as alcohol eUunqriat^ {hSO ocr \ 
KB) , cartooacylated alcohol ethoxylates, nonylplianol ethootylate,. | 
alkylpolyglycoside, aUcyldtoethylamineoxida, ethoxylated fatty | 
acid nonoothanolaalde, fatty acid SKmoethuiolainide, alJcyl-(H- i 
5»ethyl)-glucoseamide or polyhydroxy alkyl fatty acid amid« I 
(e.g. as described in wo 92/06154). 

ThB detergent corngposition aay addit;ionally eoaprise ; 
one or nore other enzymes, such as cutinase, protease r j 
cellulase^ peroxidaser or oxidase. 

The detergent »ay contain 1-65 % of a detergent! 
builder or coi^lexing agent such as seoliter diphosiihate, | 
triphosphate, phosphonate, citrate, nitrilotriacetic acidi 
imh), ethylenediaminetetraacetic acid (EDXA) , dietbylenetri- : 
aninepentaacetic acid (OTIIPA), alkyl- or aUcenylsuccinio acid^j 
« soluble sUicates or layered silicates (e.g. SKS-6 fronj 
Hoedhst). The detergent nay also be uhboilt:, i.e. e8sentially[ 
free of detergent builder. 

The detergent nay conqprise one or nore polyBers.! 
sscanplea are carboxynethylcellulose (CMC), poly(vlayl-i 
10 pyrrolidone) (PVP) , polyethyleneglycol (PEG)# pbly(viaylj 
alcohol) (FVA) , polycarboatylates such as polyaerylates,| 
naleic/acrylic acid copolymers and lauryl metbacrylate/acryliei 
acid copolymers. . i 

The detergent may contain a bleadhing system nhicJi 
25 may conprise a H^Oj source such as perborate or piercasiKxpat^ 
vhlch may be coiibined with a peracid-f orming bleacdi ^ctivato^ 
suc^ as tetraacetylethylenwliaaino (T&SD) or nonanoyloatyben+ 
zenesttlfonate (KOBS) . Alternatively, the bleaching system ma^ 
co^rise peroxyacids of e.g. the amide, Imdde/ or sulfon^ 
30 type. 

The enzymes of the detergent composition of th^ 
invention may be stabilized using conventional stabilizing 
agents, e.g. a polyol such as propylene glycol or glycerol, ^ 
sugar or sugar alcohol, lactic acid, boric acid, or a boric 
9 acid derivative e-g. an aromatic borate ester, and the 
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posi'tion nay be foxmalated as described -in e.g. WO 92/19709 
axid «D 92/19708 « 

The detergent nay alsd contain other conve n tlan4l 
detergent . Ingredients sueh as e.g. fabric conditioners lif-* 
5 clxuUng clays, foan boosters, suds suppressors, antl-corroslcin 
agents, soll-sospending agents, antl-soll redeposltlon agent^, 
dyes, bactericides, optical brlig^teners , or perfiae. 

The pH (seasnred In aqaeoost solxttlon at use coxi-* 
centratlon) vUl usually be neatrea or alkaline, e.g. 7-ii; : 
10 Particular f oras of detergent coiqposltlons vithln tlfa 

scope of the invention Inoludei 

1) A detergent conposltlon foraalated as a granulate having ;a 

bulk density of at least 6O0 g/1 caqirlsing 

* linear alkylbenzenesulfonaite 
15 (calcu l ated as add) 7 * 12% 


- alcohol ethoacysulfate 

(e.g. C«.^ alcohol, 1-2 £0) or 

aUcyl sullate (e.g. 0^,3) 1-4% 


*. alcohol ethoxylate 

2D (e.g. C,^o alcohol, 7 BO) s - 9% 

sodium cazibonate (as HSjOO,) X4 - 20% 

• - soluble silicate (as Ha20,2sio2) 2 - 6% 

seollte (as Na&lSlO^) 15 22% 

- sodlixm sulfate (as Ha^SO^) 0 - e% 

B - sodlta dtrate/cltrlc acid 0 - 15% 
(as C^^HjHajCVClAO,) 

- sodlus perborate (as HaB0|,.^O) * u « ie% 

T3iED 2-6% 

- carboaeyaettqflcellulose 0 2% 

> polysers (e.g. nalelc/acryilc acid 

copoly&er, FVP, FBG) 0 3% 

- enzynes q ^ 5% 

- minor Ingredients (e.g. suds 
supressors, jperfuae, optical 

brl^itener, photobleach) q 5% 
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6 - Ilk 


2) A detergent cai4)osltlon f onsolated as a granulate taaviag ai 

bulk density of at least 600 g/1 ccanprlsing 

linear all^lbenzenesulfonate 
(calculated as acid) 

5 «- alccbol ethoacysulf ate 

(e.g. C„.^a alcohol, X-2 BO) 
or alkyx sulfate (e.g. c^^^) • 

* alcdbol etl&oacylate 

(o.g^ C^.« alcohol, 7 BO) 

10 - sodluB carbonate (as NajCO^) 

- soluble silicate (as Ha^,2S102) 

- zeolite (as NaAlSiO^) 

- aodiua sulfate (as BajSp^) 
sodium citrate/citric acid 


PVP, PEG) 

enzymes 

» -* minor ingredients 

(e.g. suds sii^ressors, perfume) 


1. 


3% 

5 


9% 

15 


21% 

1 


4% 

24 


34% 

4 


10% 

0 


IS % 

0 


2% 

1 


6% 

0 


5% 

0 


5% 


3) A detergent camposition formulated as a granulate having ia 

bulk density of at least 600 g/1 comprising 

linear aUcylbenzenesulfonate 
(calculated as acid) 


- alcohol ethoocylate 

(e.g. C,2.,5 lOLcohol, 7 BO) 

- soap as fatty acid 
(e.g. C^2j) 

30 - sodium carbonate (as NajCO^) 

- soluble silicate (as Ha20,2Si02) 

- seqlite (as NaAlSiOJ 

- sodium sulfate (as NSgSO^) 


5-9% 
7 - 14% 

1-3% 
10 - 17% 

3-9% 
23 - 33% 

0-4% 
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- sodiuB perborate (as HaBO,.^) 8-16% 

- 2-8% 

- phbsptionate (e»9* ZDtDSBK) 0 - 1% . 

- rnrt>'7yY»<^**Y'> ^ ""^ 0 - a% 
$ polymers (e.g. mleic/acscylic acid copoljrser. 


FTP, PEG) 


1-3% 


- enzyms 0-5% 

- iftlnor ingredients (e.g. sods sopressors, 

perfuae, optical brightener) 0-5% 

10 4) A detergent composition torvulated as a granulate having a: 
bulk density of at least 600 gf/1 conprising 


- linear alkylbenzenesulfonate 
(calculated as acid) 

8 

- 12% 

- alcoliol ethoacylate 
» (e.g. C^.c alcbhol, 7 BO) 

10 

- 25% 

- sodiuA carbonate (as Va^CO^) 

14 

- 22% 

- soluble silicate (as Na^^TSiO,) 

1 

- 5% 

- zeolite (as HaAlSio^} 

25 

-35% 

- sodium sulfate (as Na^O^) 

0 

- 10% 

20 - carboacymethylcellulose 

0 

- 2% 

- polymers (e.g. maleic/acrylic acid copolymer, 
PVP, PEG) 1 

- 3% 

- enzymes 

0 

- 5% 

- minor ingredients (e.g. suds supresscKcs, 
25 perfume) 

0 

- 5% 


5} An aqueous liquid detergent composition coonprising 

- linear alXylbenzenesulfonate 

(calculated as acid) 15-21% 

- alcobol ethoxylate 

(••g* alcoliol, 7 BO or 

C^^ alSfiol, 5 BO) 12 - 18% 
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- soap as tatty acid (e.g. oleic acid) 

3 - 

13% 

*- alkenylsuccinic acid (C^u) 

0 - 

13% 

<- aminoethanol . 

B - 

18% 

- citric acid 

2 - 

8% 

5 - pliospbonatu% 

0 - 

3% 

- polynen (e.g. VTP, PTC) 

0 - 

3% 

- borate (as B^O^) 

0 - 

2% 

- ethanol 

0 - 

3% 

- propylene glycol 

8 - 


i» enzymes 

0 - 

5% 

minor ingredients 

(e.g. dispersants, suds sapressors, 
perfamSf optJ.cal brightener) 

0 - 


6) An aqueous structured liquid detergent coapositi 

,on a 

15 ing 



^ linear alXylbenzenesulfonate 
(calculated as acid) 

15 - 

21% 

- alcohol ethoacylate 

(e.g. 0,2-15^*^^°^' ^ ^ 
20 or C|2.i3 alcohol, 5 so) 

3 - 

9% 

- soap as fatty acid (e.g. oleic acid) 

3 - 

10% 

- zeolite (as NaAlSiO^) 

14 - 

23% 

potassium citrate 

9 - 

18% 

* borate (as B^O^) 

0 — 

2% 

25 carboaeymethylcellulose 

0 - 

3% 

- polymers (e.g VBG, PVP) 

0 - 

3% 


" anchoring polymers as 

e.g. lauzyl ne tha r ylate/acrylic acid copolymer r 
molar ratio 25:1; Mf? 3800 0 - 3% 

30 - glycerol 0-5% 

- enzymes 0-5% 
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- joinor ixkgredients 

(e.g. dlspersaxxts, suds supressors, 
optical brightenttrs) 0*5% 

7} A detergent coiBposition fomalated as a granulate having k 
5 bulk density of at least 600 g/1 conlirisii^ 


- fatty aleoliol sulfate 

5 


10% 

* etbcQcylated fatty acid manoethanolamide 

■3 


9% 

- sQap as fatty acid 

0 


3% 

- sodium caAonata (as KajOO^) 

5 


10% 

10 - soluble silicate (as Na20,2Si02) 

1' 


4%. 

- seolite (as KaAlSiO^) 

20 


40% 

- sodium sulfate (as Na^SO^) 

2 


8% 

- sodium perborate (as KaBa|j.^D) 

12 


18% 

- TAKD 

2 


7* 

0 - polymers (e.g. aaleic/acrylic acid copolymer, 
PEG) 1 


5% 

ensymes 

0 


S% 

- minor ingredients (e.g. optical bri^btener, 
suds s\^>resBora, perfuse) 

0 


5% ' 

» 8} A detergent coiqposition formula^bed as a granulate ocn^isin^ 

. linear all^lbensenesulf onate * 

(calculated as acid) 8 -* 14% 

- ethoa^lated fatty acid isonoethanolanide 

s 


11% 

- soap* as fatty acid 

0 


3% 

25 - sodium caAonate (as Ka^OC),) 

4 


10% 

- soluble silicate (as Na^^asiOj) 

1 


4% ! 

- zeolite (as NaAlSiO^) 

30 


50% 

- sodium sulfate (as KajSO^) 

3 


11% 

- sodium citrate (as Cfi^afy) 

5 


12% 

! 

30 - polymers (e.g. PVP, 

maleic/acrylic acid -copolymer, F86) 

1 


5% 
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0 5% 

perfmie} 0 - 5% 


- minor IngredieBte (e.g. suds sapresGors, 


9) A detergent coatposllilon forsnilated as a granulats caofiirlslng 

5.- linear aUcylbenzenesolfonatie 
(calculated as aold) 

- nonicmlc surfactant, 

- soap as f at:ty add 

- sodium carbonate (as Ha^COj) 
10 - zeolite (as MaAlSiO^) 

- Bodius stxlfate (as NajSO^) 

- sodium citrate (as C^i^afiy) 

- sodium pierborate (as NaBO^.BjO) 

- bleach activator (e.g. NOBS or ZAED) 
ts - carboaeymetbylcellulose 

- polymers (e.g. polycartooxylate or PBC) 

- enzysMS 

minor ingredients 
(e.g. optical bri^tener, pertume) 

20 10) An aqueous liquid detergent conposi^on comprising 

- linear allgrU>enzenesulfonate 
(calculated as acid) 15-23% 

- aicothol ethoscysulfate 
(e.g. C,2.„ alcohol, 2-3 EO) B - 15% 

25 - alcohol ethoxylate 

(e.g. C,^« alcohol, 7 EO . 

or C^^ alcohol, 5 BO) 3-9% 

- soap as fatty acid (e«g« lauric acid) 0 - 3% 

- aoinbethanol 1-5% 
30 - sodium citrate 5 - 10% 


6 

- 

12% 

1 


4% 

2 


6% 

14 


22% 

18 


32% 

5 


20% 

3 


S% 

4 


9% 

1 


5% 

0 


2% 

1 


5% 

0 


5% 

0 


5% 
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- bydrotrope (e.g. sodium toluenasulfonate) 2 6% 

- bora^ (as B^O,) O 2% 
caxboaeysiethylcelliilose o *- 1% 

- ethanol .1-3% 
5 - propylene glycol 2-5% 

- enzyaes 0 . ^ 

- nlnbr ingredients (e.g. polyaers, dispersants, 
perfuaei optical brighteners) 0- 5% 

11) An agaeoos liquid detergent conposition codsprising 

ie - linear alkylbenzenesulfonate 

(calculated as acid) 20 - 32% 

- alcobol ethoxylate 
(e.g. alcobol, 7 SO 

or C|2.^ aXcobol, 5 BO) 6 - 12% 

B aminoetJianol 2-6% 

- citric acid 8 - 14% 

- borate (as B^O^) 1-3% 

- polymer (e.g. aaleic/acrylic add copolyner, 
anchoring polyaers as e.g. 

2D lauryl netbacrylate/acrylic acid 

copolymer and CMC) 0-3% 

- glycerol . . 3*0% 

- enzymes 0-5% 

- minor ingredients (e.g. bydrotropes, 

2S dispersants, perfume, optical brighteners) 0 - 5% 


12) A detergent con^sition formulated as a granulate having ai 
bulk density of' at least 600 g/1 conprising 

- anionic surfactant (linear 
aD^lbenzenesulfonate, alkyl sulfate, alpha- 

30 olefinsulf onate, alpha-sulfo fatty .acid 

methyl esters, aDcanesulfonates, soap) 25 - 40%* 

- nonionic surfactant 
(e.g. alcohol ethoxylate) l - 10% 
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_ sodium carixjnato (as HajOp,} 8-45* 

- soluble Bilicatea (as V9fi, 2Sio,) 5 - 15% 

- Bodlua sulfate (as Vn^i) 0 - 5< 

- zeolite (as HaKlSiO«) 15- 38% 
5 - sodium perborate (as HaBO,.4H,0) 0 - 30% 

- bleacdk activator (TMBD or BOBS) 

- snzyaes 

- Binor ingredients 
(e.g. pSfuae, optical brigbtenersy 


0 - 5% 
0-5% 

0 - 3% 


to 13) Detergent fommlations as described in 1) - 12) where the | 
content of linear alkyitoenatcnesulfonate - or a part of it - is 
substituted by all^l sulfate (C^j-C,.) . 

14) Detergent foiBUlations as described in 1) - 13) *bl«Sb| 
contain a stabilised or encapsulated peiadd either as an! 

15 additional cawnent or as a substitute for already i^ecifledj 
bleach systens. 

15) Detergent compositions as described in 3), 7), 9) and 12) i 
vfaere the content of perborate is substituted by percarbonate. 

16) Detergent coa^iosition formulated as a nonaqueous deterg«it| 
ao liquid comprising a liquid nonionic snrfaotant as «.g* llneaij 

aDcoxylated prl3»ry alcohol, a builder system (e.g. phosphate) ^ 
enzyme and aUcali. The detergent may also co»Brise anionicJ 
surfactant and/or a bleach system. 

j 

TbB lipase and o-aaylaee variants of the inventioB^ 
a may be incorporated in concentrations conventionally employe^ 
in detergents. It is at present contemplated that, in the 
detergent composiUon of the invention, the lipase and flH- 
amylase variants may be added in an amount corresponding tj» 
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0.001-100 ag of lipase or o-anylase variant per Hirer of vash 
liqaor. 
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1. A lipase or an a-asorlase variant, stabilised! 
tamxdB inactivation caused by a peraadLdaae system conprlBing^ 
a peroxidase or a ooaspound rvhi biting peroxidase aetivi^, a 
5 souroe of hydrogen peroxide and a peroxidase enh wci ng agent, ; 
oharaoteriaed in, that one or aore naturally occurring tyrosine j 
residues has/haye been deleted or subetilni^ed vith a different ; 
amino acid residue. 

2» A lipase or an a-aiaylsse variant according to' 
10 claia 1, in vbich one or more 1:yrosine residue (s) has jO&ave been; 
substituted vith a pbex^lalanine residue, a leucine residue, an| 
ieoleucina residue, a valine residue, a glutanine residue, an! 
asparagine residue, a serine residue, a threonine residue, ai 
glutiasic acid residue, or a bistidine residue. 

IS 3. A lipase variant according to either of dalss 1^ 

2, the lipase variant being obtainable from a strain of! 

gyaicQla, pseudomonas . £ueaz±Ha» Khigpam?gc# or Candida* 

4. A lipase variant according t:o daiii 3, the lipas^ 
variant being obtainable fron a strain of H. lanuginosa > s4 

M brevispora . H. brevis var. th^rwgi^^a# fij inSfilSUHf £&i 

cepacia , ps, Craqj, Ps, SttttZCTir Pg« flUOrCffCCTg. Jn flXYj 
S3SS3Sm» Rhizomuco r alehei . C, ^fflt^rgticjia r or C. cvlindracea. 

5. A lipase variant according to olain 4, the' lipas4 
variant being obtainable fron a strain of H,. lahnWinesa. 

25 6. A lipase variant according ^to claim 5, in vbidi 

a naturally occurring tyrosine residue has be e n deleted or 
substituted in one or more of the follovihg tyrosine positions) 
16, 21, S3, 138, 164, 171, 194, 213, 220, 261. 
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7 • An ft-aaylase variant according to either of ; 
claiAs 1-2^ the a-^anylase variant being obtainable froa a 
^irt^iTi Baelims or AsperqiUW. 

8> An a^usBYlBBB variant according to claia 1, the cr->i 
Vasylase variant being obtainable from a strain ""^ Bi Hff^^l** 
termie 

9. An a-anylase variant according to claia 8, inj 
vhich a naturally occurring tyrosine residue has been deletedj 
or substituted in cane or sore of the Colloving positions: 10,i 

10 14, 31, 46, 56, 59, 62, 77, 98, 150, 158, 175, 193, 195, 198,; 
203, 219, 262, 273, 290, 302, 348, 358, 363, 367, 394, 396,1 
402, 439, 480. 

10, A method of stabilixation of a lipase or an o-f 
amylase, tovards inactivation caused by a pero x idase systeif 

15 coaxprisixig a peroxidase or a coapoond exhibiting ' peroxidasc| 
activity, a source of hydrogen peroxide and a peroxidas^^ 
enhancing agent, eharaote3Erised in, that one or more naturally 
occurring tyrosine residues is/are deleted or substituted with 
a different amino acid residue* 

a ii. !rhe method according to claim 10, Characterise^ 

by substitution of one or more naturally occurring tyrosin^ 
residues vlth a phenylalanine residue, a leucine residue, aiii 
isoleucine residue, a valine zresidue, a glutamine residue, aiji ; 
asparagine residue, a serine residue, a threonine residue, a 

25 glutamic acid residue, or a histidine residue. 

12* The method according to either of claims 10*11^ 
the lipase being obtainable from a strain of BUBlisaEl2A# fPCTdCj: 
ponas . yusarlum , RhigoMicor, or CftXriA4ft> 

13, The method acsbording to claim 12, the lipas^ 
30 being obtainable from a strain of H. laTiuainosa. Ht bggyi,rasaaf 


wo 94/14951 
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g. antercrtica , or Cn ^iHnffyqgea* 

14, !Che method acxu>rdin9 to dala 13, the lipase: 
5 being obtainable fron a etrain of piTffilffPla Ji,ai|yq^n9ffft^ 

15. !Che method according to claim 14, In lA&ich a; 
naturally occurring tyrosine residue has been deleted or; 
substituted in one or more of the folloving tyrosine positions:! 
16, 21, 53, 138, 164, 171, 194, 213, 220, 261. 

^0 16. The method according to either of claims 10-11 , 

the a-amylase being obtainable from a strain of PflgtllW or 
ABneraillUB, 

X7. lAe method according to claim 16, the a*-amylaB0 
being obtainable from a strain ffi y,ieh«niteMtia. 

15 18, The method according to claim 17, in vhich a 

naturally occurring tyrosine residue has been changed in one o)r 
more of the foUoving positions: 10, 14, 31, 46, 56, 59, 62j, 
77, 98, 150, 158, 175, 193, 195, 198, 203, 219, 262, 273, 290;, 
302, 348, 358, 363, 367, 394, 396, 402, 439, 480. 

a 19. A detwcgent compositian coaprising a lipaoje 

and/or an a-amylase variant according to any of claims 1-9. ; 

20. A detergent composition according* to claim isi, 
ii^cb farther coa^rises one or more other enzymes, in partio^ 
lar proteases; cellulases, oxidases and/or peroxidase^t 

2S conventionally used in detergents, 

21. A detergent additive comprising a lipase and/<^r 
an a-a»ylase variant according to any of claims 1--9, provided 
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in the form o£ a non-dusting granulate, a stabilised liquid, a 
alnzxy, or a protected ensyiie. 
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